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This memorandum transmits the estiraated drinking water 
concentrations fo r  Propanil and its major degradate 3,4- 
dichloroaniline (3,4-DCA) use on race. 

The Office of Pesticide Programs currently has no official 
model f o r  estimating EECs in surface water f o r  rice culture. 
Therefore a screening calculation method was developed and is 
provisional only. The SCI-GROW1 model was used to estimate 
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groundwater concentrations for propanil and 3,4-DCA. Modeling 
results are shown in Table 1. 

Table 1. Estimated environtmntal a- concentrations (ppb) of pr 

1 average 1 I 
California 

Gulf Coast 

Mississippi 
Valley (overflow 
release) 

.. 

Mississippi 
Valley (normal 
release) 

Groundwater/ 
(peak and long 
term averaae 

0.7 0.02 106 

- 236 ’ 5.9 1007 

489 12.2 1022 

0.65 0.02 118 

s .001 s .001 0.354 

I I 

.6.2 

59 

60 

6.9 

0.354 

twc 
applications 
on rice @ 4 
Ib ai/ar=re 
(1.3 I22 

ai/acte for 
3 , 4  -DCA) 

I - - 

PCA 

Estimates from the modeling are higher t han  the 

Default 
PCA 

(0.87) 

limited 
existing surface water monitoring data for propanil targeted to the 
posticide use area. 

Estimates from the SCI-GROW modeling do agree with limited 
existing groundwater monitoring data for propanil targeted to the 
pesticide use area. 

U s a g e  map for propanil* is attached. 

2 



. .. , 

Environmental F a t e  and Transport  Assessment 

A v a i l a b l e  data i n d i c a t e s  t h a t  p ropan i l  w i l l  n o t  persist i n  t h e  
f ie ld .  Based on acceptable s t u d i e s ,  p ropan i l  i s  r a p i d l y  metabolized 
under aerobic o r  anaerobic  condi t ions  i n  a water/sediment m i l i e u ,  
( l a b o r a t o r y  tr,2 = 2-3 d a y s ) .  Acceptable a q u a t i c  field d i s s i p a t i o n  
s t u d i e s  i n  rice paddies a t  t w o  sites i n d i c a t e  short  h a l f - l i v e s  for  
p r o p a n i l  i n  the w a t e r  (undetec tab le  after no m o r e  than  one day) and 
i n  t h e  s o i l  (sediment d e t e c t i o n s  w e r e  near  the q u a n t i t a t i o n  l i m i t ,  
0,Ol p p m ,  by 2-7 d a y s ) .  The p r i n c i p l e  metabolic degradate, 3,4-DCA, 
reached a peak va lue  (2.7 p p m )  i n  s o i l  (sediment) a t  1 to 5 days 
after t h e  second of two a p p l i c a t i o n s ,  remained high f o r  1 t o  2 
w e e k s ,  and w a s  near  d e t e c t i o n  limits, 0 . 0 1  p p m ,  f o r  4-6 months. 
Propani l  is s u s c e p t i b l e  t o  b iodegrada t ion ,  ye t  stable t o  chemical 
degrada t ive  processes .  Propani l  metabolized rapidly i n  aerobic s o i l  
with a h a l f - l i f e  of 0.5 days. However, p r o p a n i l  i s  stable t o  
hydro lys i s  a t  p H s  5 ,  7 ,  and 9 i n  t h e  l a b o r a t o r y  and, based on 
margina l ly  acceptab le  s tudy ,  p ropan i l  i s  stable t o  u n s e n s i t i z e d  
aqueous p h o t o l y s i s .  A supplemental s o i l  p h o t o l y s i s  s tudy  a l s o  
sugges ts  t h a t  p ropan i l  i s  stable t o  photodegradat ion,  and t h e  
observed t ransformation w a s  due mainly t o  m e t a b o l i c  a c t i v i t y .  

The available m o b i l i t y  s t u d i e s  (Kc va lues )  i n d i c a t e  t h a t  
p r o p a n i l  i s  i n  t he  m e d i u m  mob i l i t y  class f o r  sand, sandy loam, and 
c l a y  loam so i l s ,  and has l o w  mob i l i t y  i n  s i l t y  c l a y  loam and s i l t  
loam soils (ASTM, 1996) .  T h e  p a r t i t i o n  c o e f f i c i e n t  ( K J  for  
p ropan i l  ranges from 0.538 (sand) to 11 (c lay  loam), and K., values  
ranged from 306 (sand) t o  800 ( s i l t  loam), respectively. 

Acceptable a q u a t i c  f ield d i s s i p a t i o n  s t u d i e s  also i n d i c a t e  
t h a t  p r o p a n i l  and 3,4-DCA are a s s o c i a t e d  generally with t h e  
sedircent r a t h e r  than t h e  aqueous phase. D e t e e t & l e  residues are 
confined largely t o  the t o p  2 inches  of t h e  sediment.  

Based on m o b i l i t y  cri teria detailed &ove (h ighly  s o l u b l e ,  
 medium &,= and K,, v a l u e s ) ,  p ropan i l  could p o s s i b l y  reach groundwater 
b u t  due t o  i t s  rapid metabolism i n  a w a t e r / s o i l  ma t r ix ,  i t  i s  n o t  
l i k e l y  to persist fo r  a s i g n i f i c a n t  amount of time to leach i n  
s i g n i f i c a n t  q u a n t i t i e s .  The possible except ion  are sites of extreme 
v u l n e r a b i l i t y  and low metabol ic  capac i ty  which would most probably 
occur only  fo r  terrestrial uses .  If p ropan i l  does reach  groundwater 
in these vulnerable areas, it is expected t o  be stable [ i n  
groundwater] . 
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Monitorinq 

-. . . 

Surface Water 

A t  the p r e s e n t  t ime,?  t h e  EFED has  lim,ted monitor ing data on 
t h e  concen t r a t ions  of p ropan i l  and 3,4-DCA i n  s u r f a c e  w a t e r  a t  t h e  
p r e s e n t  time. 

The USGS3 . r e p o r t e d  i n  i t s  pesticide occurrence and 
concen t r a t ions  f o r  f o r  62 a g r i c u l t u r a l  streams sampled as par t  of 
NAWQA program (1992-1996), t h a t  p ropan i l  w a s  detected i n  only  2.56% 
of t h e  1560 w a t e r  samples analyzed with a maximum concent ra t ion  of 
2 . 0 5  ppb. The frequency of sampling and t h e  l e n g t h  of sampling 
p e r i o d  w e r e  n o t  enough t o  r e p r e s e n t  a good monitor ing data t o  be 
used f o r  a r e g u l a t o r y  purposes.  

3,4-DCA is  a common degradate for diuron ,  l i n u r o n ,  and 
p r o p a n i l .  A USGS s tudy  analyzed 219 w a t e r  samples c o l l e c t e d  i n  MS, 
MO, TN, AR, and North LA (mostly c reeks ,  bayous and r i v e r s )  from 
February 1996-February 2001  (sampling every 2 weeks t o  one month) 
and showed t h a t  3,4-DCA did n o t  exceed 8 . 9  ppb i n  s u r f a c e  w a t e r  ( 4 9  
% d e t e c t i o n  rate, 68 samples) .  I n  South Louis iana,  t h e r e  w e r e  only 
t h r e e  samples f o r  3, 4-DCA4, with a maximum concen t r a t ion  of 0.06 
ppb. Any DCA p r e s e n t  i n  MS, MO, TN, AR, and North L A  i s  l i k e l y  t o  
be a r e s u l t  of both  diuron and p ropan i l  a p p l i c a t i o n s  due t o  both 
c o t t o n  and rice be ing  produced. I n  South Louis iana ,  any 3,4-DCA 
p r e s e n t  would most l i k e l y  be from p ropan i l  a p p l i e d  t o  r ice.  

. . , . .  - .  ... . .  . .". ..,. ~ . .  , "  . , ~  ..... , .. . , . . . .., 
. , . ?  

, ..,__ 

. .  ' .  . 

. .  

Modelinq 

Surface  w a t e r  concent ra t ion  estimates w e r e  modeled f o r  t h e  
t h r e e  major rice growing reg ions  i n  t h e  United S t a t e s ,  t h e  Gulf 
Coast ,  C a l i f o r n i a ,  and t h e  Miss i s s ipp i  Val ley  inc lud ing  parts of 
no r the rn  Louis iana,  Mississippi, Arkansas, and southern  Missour i .  
A s o i l  w a s  selected f o r  each reg ion  r e p r e s e n t a t i v e  of those  used 
f o r  growing rice i n  t h a t  area. A g r i c u l t u r a l  management practices i n  
each r eg ion  and d e s c r i p t i o n s  are provided i n  t h e  table t h a t  fol low 
t o  t h e  e x t e n t  they  have been modeled i n  t h i s  assessment .  The 
general management approaches t o  rice c u l t u r e  i n  each region are 
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7 . 

Management Practices G u l f  Coast Mississippi 

Seeding Method Wet Dry 

Interval to Flood (Dry N/A 28 days 
Seeded) 

Flood Management Method Pinpoint Delayed 

Drain for Straight head Yes No 
Control 

s m a r i z e d  i n  Table 2 .  The sequence of events for modeling each 
region are i n  T a b l e  3 .  

U f u r n i a  

Wet 

N/A 

Continuous 

Yes 

. .  

Day Mississippi Valley G u l f  Coast 

-7 Seeding 

0 Emergence Seeding 

1 Drain Flood 

7 Flood 

12 lat application Application 

28 Flood 

33 Pd application 2nd Application 

36 Drain Flood 

43 Overflow release 

90 Release Flood Release Flood 

’. . r 

. ,  

. California 

Seeding 

Emergence 

lat Application 

znd Application 

Overflow release 

Release Flood 

The input parameters used i n  simulations are shown i n  Table 4 .  
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Aerobic Soil Metabolism Half-life 
( d) 

Aerobic Aquatic Metabolism Half-life 
( d) 

Soil Water Partition Coefficient, % 
(L/Kg) 

Number of Applications 

0.5 x 3 

2 x 3  

5.79 

2 I- 
Application Rate (Ib ai/acre) 4 

Application Interval 

30 X 3 

5 x 3  

21 days 

MRID# 41538701; 
Input parameters 

guidance'- 

=ID# 41848701; 
Input parameters 
guidance. 

5.79 

2 

1.3/2.3" 

=ID# 42780401'; 
Input parameters 
guidance 

Product label 
(EPA R e g .  No. 
707-226) 

Product label 
(EPA Reg. No. 
707-226) 

21 days SMART Meeting 
(March 3 ,  2001) 

I. - - - .  
**. m-um amount of 3,4-DcA formed from propanal i s  approxamatoly 43 .7  and 77 percent of propanrl irutxblly 
applxed based on results from tho aarobic sorl metabolism study, and aerobic aquatxc metabolism, reapectxvely 
(MRIDX41537801, MRIDl  41848701). Therefore, a COnseNatLM applxcatLon rate of 3,4-DCA was estamatod based on the 
product of (1) the applicatlon rate of propanzl; (2) the m-um converaion of propanal to 3,4-DCA ( x . e . ,  0 .437,  
7 7 ) .  and (3) the molecular m g h t  ratio of 3,4-DCA to proparul for =sa balance on m o l a r  bases (a.e., 0 .74 )  

boils were cnosen GO represenr cnose w n z c n  are Lypicar or rice 
c u l t u r e  in the Mississippi valley region. These soils axe listed Fn 
Table 5. Properties for these soils used in modeling were taken 
from the STATSGO database?. Soil classification information was 
taken from the Soil Series description on the Internet'. 
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Table 5. Soil  and site properties for rice growing regions simulated'. 

Very-f ine , 
smecti tic, 
thermic 
Chromic . 
Epiaquert 

Soil Classification Fine, Fine 
smectitic, smectitic, 

thermic Typic thermic Typic 
Glossaqualf Argixer o 11 

Bulk Density (kg L-') 

Organic Carbon Content (%)  

Depth of Active Flooded Soil (cm) 

Paddy Depth (a) 

1.35 1.35 1.425 

1.30 0.725 1.16 

1 1 1 

10 10 10 

The primary way t h a t  rice c u l t u r e  causes  contamination of 
s u r f a c e  w a t e r  wi th  p e s t i c i d e s  i s  through release of t h e  f luod  w a t e r  
on t h e  paddy. This can occur where p r e c i p i t a t i o n  causes  overflow of 
t h e  l e v e e  or through t h e  i n t e n t i o n a l  release of t h e  paddy w a t e r  as 
p a r t  of t h e  a g r i c u l t u r a l  management of t h e  paddy. 

The c a l c u l a t i o n  described he re  a t tempts  t o  e s t i m a t e  t h e  
concen t r a t ion  i n  t h e  paddy w a t e r  a t  t h e  thus cf release as affected 
by s o i l  and aquatic metabolism, and through b inding  t o  t h e  paddy 
s o i l .  The steps used t o  c a l c u l a t e  EECs f o r  Propani l  are shown i n  
Appendix I .  The EECs f o r  3,4-DCA w e r e  cr i lculated us ing  t h e  same 
method. 

The expected dr inking  w a t e r  concent ra t ion  i s  based on t h e  
Index Reservoi r  in Shipman, I l l i n o i s .  This is a 144,000 n3 
reservoir i n  a 172-hectare watershed. Based on t h e  d e f a u l t  Percent  
Cropped Area (PCA) f a c t o r  of 0.87, w e  assumed t h a t  t h e r e  would be 
a maximum of 150 h e c t a r e s  of rice paddies i n  t h e  watershed. We 
assumed release of all 150,000 m3 of paddy water i n t o  t h e  r e s e r v o i r  
on day 78 i n  C a l i f o r n i a  ( i . e . ,  normal release 90 days from 
p l a n t i n g ) ,  day 28 for t h e  Gulf Coast ( s imula t ing  a large storm 40 
days after p l a n t i n g )  and on day 43  i n  t h e  M i s s i s s i p p i  Valley,  
s imula t ing  a normal d ra in ing  of t h e  paddies 
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. .  

Groundwater 

Monitorinq 

EFED has limited monitoring data on the concen t r a t ions  of p ropan i l  
i n  groundwater. V a l i d a t e d  monitoring data f o r  p r o p a n i l  for t h e  
states of C a l i f o r n i a ,  Arkansas, Missouri ,  and M i s s i s s i p p i  shows 
that  p r o p a n i l  w a s  detected onLy i n  t w o  w e l l s  o u t  of a t o t a l  of  124 
i n  Missour i .  The range of concent ra t ion  w a s  0 .06  - 0.07 ppb9. 

. *  

I n  a d d i t i o n ,  the  US Geological Survey (USGS) Nat iona l  
W a t e r  Quality Assessment Program (NAWQA) analyzed pesticide 
occurrence and concent ra t ions  fo r  major a q u i f e r s  and shallow ground 
w a t e r  i n  a g r i c u l t u r a l  areas. Maximum p r o p a n i l  concen t r a t ion  i n  
Samples ( to t a l  933) c o l l e c t e d  f r o m  m a j o r  a q u i f e r s  w a s  0.015 ppb 
( d e t e c t i o n  l i m i t  = 0 .01  ppb) . Maximum propan i l  concen t r a t ion  i n  3 0 1  
samples from shallow groundwater sites w a s  0 .015 ppb", which i s  
h ighe r  than  tha t  predicted u s i n g  t h e  SCI-GROW model. 

The  major component of t h e  sampling des ign  i n  the NAWQA s tudy  
w a s  t o  target specific watersheds and shallow ground w a t e r  areas 
t h a t  are in f luenced  p r i m a r i l y  by a s i n g l e  dominant l a n d  
use  ( a g r i c u l t u r a l  o r  urban) t h a t  is. important  i n  t h e  p a r t i c u l a r  
area. The ground-water data w e r e  p r i m a r i l y  c o l l e c t e d  from a 
combination of product ion and monitoring w e l l s .  Groundwater sites 
i n  t h e  ground-water data w e r e  sampled f o r  pesticides f r o m  a s i n g l e  
snap-shot i n  time. 

Even though, t h e  groundwater monitoring data collected by 
NAWQA are from sites considered as typical use  areas, khe.frequency 
of sampling and t h e  l eng th  of  sampling p e r i o d  w e r e  n o t  enough t o  
r e p r e s e n t  a good monitoring data set t o  h e  used for  r egu la to ry  
purposes .  

Modelinq 

The SCI-GFtOWmodel w a s  used t o  e s t i m a t e  p o t e n t i a l  groundwater 
concen t r a t ions .  SCI-GROW is a screening  m o d e l  f o r  ground w a t e r .  It 
i s  based on a r eg res s ion  approach w h i c h  relates the concen t r a t ions  
found i n  ground w a t e r  i n  Prospec t ive  Ground W a t e r  s t u d i e s  t o  
a e r o b i c  s o i l  metabolism rate and so i l -wa te r  p a r t i t i o n i n g  properties 
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o f  the chemical. The input values are in Table 7 (see Appendix I 
for model output) . 

INPLTT VALUE 

4 (rice) 

2 (rice) 

Input parameters used in SCI-GROW modeling of propanil and 
3,4-DCA are shown in Tables 6, and 7, respectively. 

Data Source -, 

Maximum use rate on product label 

Maximum number of applications on the label 

r I 

0 . 5  

Table 6. Ground Wa 

MODEL INPUT VARIABLE 

Half-life in sandy loam soil 
(MRID 41537801) 

Application Rate (lbs. 
ai / A )  

MODEL XNPUT VARIABLE INmJT VALUE 

Application Rate (Ibs. 1.3* (rice) 
a i  /A) 

Maximum No. of 
Applications 

Half-life (days)  

COMMENTS 

Maxunum use rate on product label 

1 

2 (rice) 

239 (propanil) 

~aximum number of applications on the 
label 

Lowest non-sand K,, was used (KRID 
42780401) : Input parameters guidanco’ 

239 1 Lowest non-sand K,  was used (MRID 42780401) I 

1 
~er’o& soil Metabolic 
Half-iife (days) 

.1 - 
30 Ralf-life in sandy loam’ soil (MRXD 

41537801) ; Input parameters guidance’ 

Maximum No. of 
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APPENDIX I 

Propanil is to be applied to rice paddies no more than two 
times per year, at a maximum use rate of 4 lb ai/A/application'. 
Applications are to be at least 21 days apart, and may be to dry or 
r'iooded paddies. The application is 4487 g/ha for both the first 
and second applications. 

The Environmental Fate and Effects Division has no officially 
approved model to predict concentrations of pesticides in rice 
paddy water. The approach taken here was based on a hypothetical 
rice paddy, 1 hectare in size, flooded to a depth of 10 cm, with a 
sediment interaction zone of l a .  Based on these dimensions, there 
are one million liters of water and 100 cubic meters of active 
sediment in the paddy. The sediment is assumed to weigh 135,000 kg 
based on a bulk density of 1.35 g/cc (Gulf Coast and Mississippi), 
and is assumed to weigh 142,500 kg based on a bulk density of 143 
g/cc, (California) . 

EEC Calculation for Propanil in Wet-Seeded Rice 

The calculation steps for propanil EECs in wet-seeded rice 'paddies 
/ 

are as follows: 

1) Calculate initial concentration 
application rate and water volume in 

(Ci) of chemical based on 
paddy. 

Ci = 4487 g - 10' L = 4.49 mg/L 

2) Calculate concentration in .sediment (Cs) based on soil-water 
partition coefficient, Kd, Cs = Ci x Kd. 

Silty clay loam Kd = 5.79 L/kg (=ID 42780401) 

' Cs = 5.79 L/kg x 4.49 mg/L = 26.0 mg/kg 

3) Calculate mass of chemical in sediment (Ms) f r o m  Cs and mass of 
sediment. Ms = Cs x 135,000 kg. 

Ms = 26.0 mg/kg x 135000 kg = 3510 g * 

4) Subtract mass of chemical in sediment (Ms) from initial mass of 
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' .  

Day Applicat ion 1 

0 977 

1 870 

4 614 

chemical applied t o  paddy. D i v i d e  
get  concent ra t ion  i n  w a t e r  (Cw) on 

Appl ica t ion  2 

- 
- 
- 

CW = (4487g - 3510 9) C l o 6  L 

~ -~ ~ ~~~~ 

10 306 

21 85 

28 38 

56 1.5 

7 8  0.11 

by volume 
day 0 .  

- 
977 

433 

17 

1.3 

= 977 pg/L 

of w a t e r  i n  paddy t o  

5) C a l c u l a t e  decay of chemical i n  paddy w a t e r  according t o  first- 
o rde r  decay equat ion  us ing  a e r o b i c  a q u a t i c  m e t a b o l i s m  h a l f - l i f e  (2 
days x 3 = 6 days; MEXIDs 41848701, 41848601) as t h e  rate cons t an t ,  
k. k = I n  2/2x3 = 0.116/day. C w , t  = (Cw,O)  x exp(-0.116)(t). 
R e p e a t  steps 1 to 5 for second a p p l i c a t i o n ,  and sum up r e s u l t i n g  
concen t r a t ion  fo r  each day. Follow decay t o  78 days (90 days from 
p l a n t i n g ) .  

T a b l e  1-1. Resu l t s  for Wet-Seeded Rice. ( F i r s t  a p p l i c a t i o n  on 

11 

614 

306 

1062 
~~~ ~ 

471 (peak Gulf 
Coast DW = 236 

PPb 1 

18.5 

1.4 (peak CA 
DW = 0.7 ppb) 

. . -. . . , . . 



I .  

EEC Calcu la t ion  for  Propani l  i n  Dw-Seeded R i c e  

For dry seeded rice, t h e  f irst  a p p l i c a t i o n  i s  assumed t o  be t o  dry 
paddies (1 cm of active sediment,  135000 k g ) ,  and t h e  second 
a p p l i c a t i o n  occurs  21 days later,  and permanent f l o o d i n g  i s  on t h e  
22nd day. The second a p p l i c a t i o n  i s  degraded i n  t h e  manner as for 
wet-seeded rice. 

The chemical is decayed i n  s o i l  with a h a l f - l i f e  of 1.5 days (k = 
1.04/day) for 21 days. The second a p p l i c a t i o n  i s  on day 21 and i s  
decayed a t  t h e  aerobic a q u a t i c  rate, k = 0.116/day. 

The c a l c u l a t i o n  steps for propan i l  EECs i n  dry-seeded rice paddies 
are as fo l lows :  

1) Calcula te  concent ra t ion  o f  chemical i n  s o i l  ( C s )  based on 
a p p l i c a t i o n  rate and m a s s  of soil (135,000 k g ) .  

Cs = 4487 g - 135000 kg = 33.24 mg/kg 

2 )  Decay chemical i n  s o i l  according t o  ae rob ic  s o i l  metabolism rate 
( 0 . 5  days x 3 = 1 .5  days; M R I D  41537801) as t h e  rate cons%ant ,  k .  
k = l n  2/1.5 = 1.04/day. Follow t h e  decay t o  21 days .  C ~ l c u l a t e  
t h e  m a s s  o f  chemical i n  s o i l  l e f t  a t  21 days from Cs a t  21 days and 
51s mass of  s a i l .  P a r t i t i o n  t h i s  mass between the soil and t h e  
f l o o d  w a t e r .  

I 3 )  Make t h e  second a p p l i c a t i o n ,  and p a r t i t i o n  between w a t e r  and 
sediment.  Add t h e  m a s s  p a r t i t i o n i n g  f r o m  t h e  s o i l .  Flood t h e  
paddy, and decay according t o  a e r o b i c  aquatic rate. Follow t o  78 
days (90 days f r o m  p l a n t i n g ) .  

f 
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... 

Drinkina W a t e r  Ca lcu la t ion  
< 

The expected dr inking  w a t e r  concent ra t ion  i s  based on t h e  
inuex Reservoi r  i n  Shipman, I l l i n o i s .  This is‘ Y U 4 , O O O  “ m3 
r e s e r v o i r  i n  a 172-hectare watershed. Based on t h e  d e f a u l t  Percent  
Cropped Area (PCA) f a c t o r  of 0 .87,  w e  assumed t h a t  t h e r e  would be 
a maximum of 150 h e c t a r e s  of  rice paddies i n  t h e  watershed. W e  
assumed release of all 150,000 m3 of paddy w a t e r  i n t o  t h e  r e s e r v o i r  
on day 7 8  i n  C a l i f o r n i a  ( i . e . ,  normal release 90 days from 
p l a n t i n g ) ,  day 28 for t h e  Gulf C o a s t  ( s imula t ing  a large storm 4 0  
days after p l a n t i n g )  and on day 4 3  i n  t h e  M i s s i s s i p p i  Valley, 
s imula t ing  a normal d ra in ing  of t h e  paddies. 

The peak DW concentrat ion i s  then t h e  concent ra t ion  of t h e  
paddy on t h e  day of  release divided by two, s i n c e  t h e  volume of t h e  
r e s e r v o i r  and t h e  volume of t h e  paddies are roughly equa l .  A 
chronic  concent ra t ion  w a s  ob ta ined  by decaying t h e  peak 
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concentration for a year at the aerobic aquatic rate, and taking 
the average over 365 days. 

Application scenario 

First application 4487 g/ha a- 2 weeks after seec 
emergence. 

ing or ..- 

Second application 4487 g/ha at a 21-day application interval. 

For --seeded rice, permanent flood is 1 day after second 
application. 

Release Scenario 

California (wet-seeded): day 90 (78 days after first application, 
same as normal -release time). 

Gulf Coast (wet-seeded) : day 40 (28 days after first application). 

Mississippi Valley (dry-seeded): day 43 (10 days after second 
application) . 2 ,  

SCI-GROW Output 

SCIGROW Output  for ,Propanil 

RUN No. 1 FOR propanil 

use on Rice 

INPUT VALUES 



A= .250 B= 244.000 C= -.602 D= 2.387 RILP= -1.437 
F= -3.118 P- :001 URATE= 8.000 GWSC= .006100 

SCIGROW Output for 3,4-DCA use on Rice 
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SGc- Peskide 1992 Annual Use Map: http://water .m.usgs .gov/pnsp/use92/pro@. ha?rnl 

NJational Water Quality Assesment 
Pesticide National Synthesis Proiect 

' .  
~ ~.~ 

.................. 

iources & Limitations of Data 

PRO PAN I L 
ESTIMATED ANNUAL AGRICULTURAL USE 

.. . I .  

Tatal Percenl 
CmP Pounds Applled Natlonal U 58 

No Estimated Use 
% 8293 

8.299 - 17.741 
rice 7,a.m loa 08 

17.742 - 55.227 
r"I 55.288 - 155.804 

>-155.305 

-?- ........................................................................................................................................................................................................................... 

Annual Use Index 
USGS Pesticide National Synthesis Proiect 

If you have questions or comments regarding this data, 
please contact Gail P. Thelin at gpthelin@,us~s. pov, (916) 278-3095 
This page maintained by Tamara. Shelton, tshelton@usgs.gov 
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